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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure high sealing 
performance for an interface after changing dimensions 
and secure a high fixed shape characteristic in the 
laminating direction. 

SOLUTION: A sealing member 50 is composed of a first 
seal part 52 formed stratified from a comparatively soft 
foamed rubber and a second seal part 54 formed 
stratified from a rubber having a higher modulus of 
elasticity than the first seal part 52, i.e., harder rubber 
material. The first seal part 52 absorbs the surface 
roughness of separators 30 and 40, etc., which may drop 
the sealing performance of the interface and follows the 
changed dimensions resulting from a temp, change in an 
electrolyte film 22, etc. The second seal part 54 lessens 

elastic deformation of the whole sealing member 50 in the laminating direction and secures a 
high fixed shape characteristic in the laminating direction of a stack 20 of fuel cells. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A sealing member to which it is a sealing member which prevents disclosure of a fluid 
in at least two space in response to planar pressure from the second page, and comes to form 
a stratified part of a plane direction where other parts and elastic moduli of this sealing 
member differ from each other. 

[Claim 2]The sealing member according to claim 1 which is allocated and becomes so that 
said stratified part may receive planar pressure from said one side of the second page. 
[Claim 3]A fuel cell comprising: 
An electrolyte membrane. 

Two electrodes which pinch this electrolyte membrane. 

this - being a fuel cell which laminates two separators which pinch two electrodes further, and 
considering it as a sealing member which carries out the seal of the space formed of this 
electrolyte membrane and this separator in response to planar pressure with said electrolyte 
membrane and said separator — the sealing member according to claim 1 or 2. 

[Claim 4]The fuel cell according to claim 3 with which it is formed and it becomes from a part 
where a part where said sealing member touches said electrolyte membrane touches said 
separator as an elastic modulus becomes large. 

[Claim 5]A fuel cell which is a fuel cell provided with a channel of a cooling medium formed 
with two separators, considers it as a sealing member which carries out the seal of the channel 
of said cooling medium in response to planar pressure from said two separators, and is 
provided with the sealing member according to claim 1 or 2. 

[Claim 6]A sealing member which prevents disclosure of a fluid in at least two space in 
response to planar pressure from the second page, comprising: 

A pedestal section which is formed with material which has a bigger elastic modulus than a 
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predetermined elastic modulus, and receives planar pressure at least from one side among 
said second page. 

A seal part which receives planar pressure from a field where it is formed with material which 
has a small elastic modulus, and said pedestal section receives planar pressure from said 
predetermined elastic modulus at least among said second page, a different field, and this 
pedestal section. 

[Claim 7]A fuel cell comprising: 
An electrolyte membrane. 

Two electrodes which pinch this electrolyte membrane. 

this — being a fuel cell which laminates two separators which pinch two electrodes further, and 
considering it as a sealing member which carries out the seal of the space formed of this 
electrolyte membrane and this separator in response to planar pressure with said electrolyte 
membrane and said separator - the sealing member according to claim 6. 

[Claim 8]The fuel cell according to claim 7 which is a member in which, as for said sealing 
member, said pedestal section receives planar pressure from a separator, and said seal part 
receives planar pressure from said electrolyte membrane and said pedestal section. 
[Claim 9]A sealing member which prevents disclosure of a fluid in at least two space in 
response to planar pressure from the second page, comprising: 

A constant ** part which is formed with material which has a bigger elastic modulus than a 
predetermined elastic modulus, and can receive planar pressure from said second page. 
A seal part which is formed with material which has an elastic modulus smaller than said 
predetermined elastic modulus, and receives planar pressure from said second page. 

[Claim 10]A sealing member to which it is a sealing member which prevents disclosure of a 
fluid in at least two space in response to planar pressure from the second page, and while 
receives planar pressure and at least two sealing surfaces where touch areas differ come to 
form a field. 

[Claim 1 1]The sealing member according to claim 10 which comes to form in an approximately 
half-elliptical section one of at least two sealing surfaces where said touch areas differ. 
[Claim 12]The sealing member according to claim 10 or 11 which projects a sealing surface 
with few these touch areas from a sealing surface with many these touch areas, is formed, and 
becomes so that planar pressure may be received in advance of a sealing surface with many 
sealing surface to a touch area with few touch areas among said two sealing surfaces when 
planar pressure is applied from said second page. 
[Claim 13]Afuel cell comprising: 
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An electrolyte membrane. 

Two electrodes which pinch this electrolyte membrane. 

this - being a fuel cell which laminates two separators which pinch two electrodes further, and 
considering it as a sealing member which carries out the seal of the space formed of this 
electrolyte membrane and this separator in response to planar pressure with said electrolyte 
membrane and said separator - either of claims 9 thru/or 12 - a sealing member of a 
statement. 

[Claim 14]lt is a fuel cell provided with a channel of a cooling medium formed with two 
separators, is considered as a sealing member which carries out the seal of the channel of 
said cooling medium in response to planar pressure from said two separators, and claims 9 
thru/or 12 are fuel cells provided with a sealing member of a statement either. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention a sealing member and this about the used fuel cell in 
detail, In response to planar pressure, the sealing member which prevents disclosure of the 
fluid in at least two space, and this sealing member from the second page with an electrolyte 
membrane and a separator. It is related with the fuel cell used as a member which carries out 
the seal of the channel of the cooling medium formed with two separators in the fuel cell used 
as a member which carries out the seal of the space formed, and this sealing member. 
[0002] 

[Description of the Prior Art]As the technique of carrying out the seal of the fuel gas formed 
with the electrolyte membrane and separator of a fuel cell, or the oxidizing gas passage, 
conventionally, The thing using what joined the power generation part which pinches an 
electrolyte membrane by two electrodes and is formed, and the frame which is formed with 
resin and has a small opening a little from a power generation part by hot pressing, and was 
unified is proposed (for example, JP,10-199551,A etc.). In this technique, sealing members, 
such as an O ring, are made to intervene between a frame and a separator further, and the 
seal of the channel of fuel gas and oxidizing gas which are formed with a separator is 
eventually carried out to the electrolyte membrane. 

[0003]As other techniques, what carries out the seal of the channel of fuel gas or oxidizing gas 
is proposed after adhesion by pasting up an electrolyte membrane and a separator using the 
adhesives which act as a comparatively soft sealing member. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in the technique of joining a power 
generation part and a frame and making a sealing member intervene between a frame and a 
separator further, there was a problem of the time when a frame cannot be followed having 
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arisen in the dimensional change by the heat of the electrolyte membrane in a power 
generation part, etc., and producing the case where the sealing nature of an interface is not 
securable. 

[0005] In the technique of carrying out a seal using adhesives, when it laminated and a fuel cell 
stack was formed, there was a problem that the case where fixed form nature with a sufficient 
portion which has laminated the sealing member is not securable arose. 
[0006]The sealing member of this invention is made into one thing of the purpose for which 
such a problem is solved, the dimensional change of an electrolyte membrane or a separator 
is followed, and the seal of an interface is secured. Also when the sealing member of this 
invention is laminated and forms a fuel cell stack, it is made into one thing of the purpose for 
which sufficient fixed form nature is secured. The sealing member of this invention is made not 
only into the seal of the space formed with an electrolyte membrane and a separator but into 
one thing of the purpose for which the seal of the channel of the cooling medium formed with 
two separators is secured. In addition, the fuel cell of this invention is made into one thing of 
the purpose for which operating efficiency is improved by using such a sealing member. 
[0007] 

[The means for solving a technical problem, and its operation and effect] The sealing member 
and fuel cell of this invention took the following means, in order to attain at least a part of 
above-mentioned purpose. 

[0008]The 1st sealing member of this invention is a sealing member which prevents disclosure 
of the fluid in at least two space in response to planar pressure from the second page, and 
makes it a gist to come to form the stratified part of the plane direction where other parts and 
elastic moduli of this sealing member differ from each other. 

[0009]ln the 1st sealing member of this invention, by forming the stratified part of the plane 
direction where elastic moduli differ, while acting planar pressure, the dimensional change by 
the heat of both fields, etc. can be followed. It is equivalent to forming a stratified part harder 
than forming a stratified part softer than other parts in a sealing member, or other parts to form 
the stratified member of the plane direction where elastic moduli differ. Therefore, if an elastic 
modulus is made smaller than other parts and a soft stratified part is formed, the dimensional 
change of the field which this stratified part carries out elastic deformation, and acts planar 
pressure can be followed. If an elastic modulus is made larger than other parts and a hard 
stratified part is formed conversely, other parts can carry out elastic deformation and the 
dimensional change can be followed. Since it is hard to carry out elastic deformation of the 
hard part (layer-like a part or other parts) formed by on the other hand forming the stratified 
part of the plane direction where elastic moduli differ, it can raise the rigidity of the direction of 
planar pressure. As a result, the fixed form nature of a portion which uses the sealing member 
can raise improvement, i.e., compression ratio marginal regulation. From the first, the high 
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sealing nature of an interface is securable by the stratified part and other parts. In order to 
acquire the effect of the 1st sealing member of this invention mentioned above, it can be 
thought out easily that it can apply also when [ from which an elastic modulus differs ] it has a 
part of three or more layers, since what is necessary is just to have a part of a bilayer at least. 
[0010]ln the 1st sealing member of this invention, it shall be allocated and said stratified part 
shall become so that planar pressure may be received from said one side of the second page. 
If it carries out like this, a part where elastic moduli differ can receive planar pressure from the 
second page. Although based also on the technique of grapple, If a member with a big elastic 
modulus and field of one of these shall be attached so that granularity on one surface of a field 
may fully be absorbed and the sealing nature of a high interface can be secured, and a small 
part and other sides of an elastic modulus shall be attached after that, Since a part where an 
elastic modulus is small absorbs surface granularity on the other hand by the elastic 
deformation, the sealing nature of a higher interface is securable. 
[001 1]Two electrodes in which the 1st fuel cell of this invention pinches an electrolyte 
membrane and this electrolyte membrane, this - it is a fuel cell which laminates two 
separators which pinch two electrodes further, and let it be a gist to consider it as a sealing 
member which carries out the seal of the space formed of this electrolyte membrane and this 
separator in response to planar pressure with said electrolyte membrane and said separator, 
and to have the 1st sealing member of this invention. 

[0012]ln the 1st fuel cell of this invention, the same effect as an effect that the 1st sealing 
member of this invention does so can be done so by having the 1st sealing member of this 
invention. In addition, performance and reliability of a fuel cell can be raised by securing the 
sealing nature of a high interface, and the fixed form nature of the direction of planar pressure, 
i.e., a laminating direction. 

[0013]ln the 1st fuel cell of this this invention, it shall be formed and a sealing member shall 
become, as an elastic modulus becomes large from a part where a part which touches said 
electrolyte membrane touches said separator. If it carries out like this, since surface roughness 
of a separator is absorbed by a part where an elastic modulus of a sealing member is small, 
the sealing nature of a higher interface is securable. 

[0014]The 2nd fuel cell of this invention is a fuel cell provided with a channel of a cooling 
medium formed with two separators, and makes it a gist to Consider it as a sealing member 
which carries out the seal of the channel of said cooling medium in response to planar 
pressure from said two separators, and to have the 1st sealing member of this invention. 
[0015]ln the 2nd fuel cell of this this invention, the same effect as an effect that the 1st sealing 
member of this invention does so can be done so by having the 1st sealing member of this 
invention. In addition, performance and reliability of a fuel cell can be raised by securing the 
sealing nature of a high interface, and the fixed form nature of a laminating direction. 
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[0016]From the second page, the 2nd sealing member of this invention is a sealing member 
which prevents disclosure of a fluid in at least two space in response to planar pressure, and 
comprises the following: 

A pedestal section which is formed with material which has a bigger elastic modulus than a 
predetermined elastic modulus, and receives planar pressure at least from one side among 
said second page. 

A seal part which receives planar pressure from a field where it is formed with material which 
has a small elastic modulus, and said pedestal section receives planar pressure from said 
predetermined elastic modulus at least among said second page, a different field, and this 
pedestal section. 

[0017]ln the 2nd sealing member of this invention, a comparatively hard pedestal section 
receives planar pressure at least from one side among the second page, a comparatively soft 
seal part - on the other hand — since planar pressure is received from a pedestal section, two 
parts from which an elastic modulus differs can receive planar pressure from the second page, 
and a dimensional change of a field which does planar pressure by elastic deformation of a 
comparatively soft seal part can also be followed. Although based also on the technique of 
grapple, If a pedestal section and field of one of these shall be attached so that granularity on 
one surface of a field may fully be absorbed and the sealing nature of a high interface can be 
secured, and a seal part and other sides shall be attached after that, Since a seal part absorbs 
surface granularity on the other hand by the elastic deformation, the sealing nature of a higher 
interface is securable. Since it is hard to carry out elastic deformation of the pedestal section, it 
can raise the rigidity of the direction of planar pressure. If it constitutes so that a pedestal 
section may receive planar pressure from the second page when planar pressure especially 
exceeding predetermined planar pressure is received, the higher fixed form nature of the 
direction of planar pressure is securable. 

[0018]Two electrodes in which the 3rd fuel cell of this invention pinches an electrolyte 
membrane and this electrolyte membrane, this - it is a fuel cell which laminates two 
separators which pinch two electrodes further, and let it be a gist to consider it as a sealing 
member which carries out the seal of the space formed of this electrolyte membrane and this 
separator in response to planar pressure with said electrolyte membrane and said separator, 
and to have the 2nd sealing member of this invention. 

[0019]ln the 3rd fuel cell of this invention, the same effect as an effect that the 2nd sealing 
member of this invention does so can be done so by having the 2nd sealing member of this 
invention. In addition, performance and reliability of a fuel cell can be raised by securing the 
sealing nature of a high interface, and the fixed form nature of the direction of planar pressure, 
i.e., a laminating direction. 
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[0020]ln the 3rd fuel cell of such this invention, said sealing member shall be a member in 
which said pedestal section receives planar pressure from a separator, and said seal part 
receives planar pressure from said electrolyte membrane and said pedestal section. If it carries 
out like this, the high fixed form nature of a laminating direction at the time of laminating is 
securable, and the sealing nature of a high interface is securable. 

[0021]From the second page, the 3rd sealing member of this invention is a sealing member 
which prevents disclosure of a fluid in at least two space in response to planar pressure, and 
comprises the following: 

A constant ** part which is formed with material which has a bigger elastic modulus than a 
predetermined elastic modulus, and can receive planar pressure from said second page. 
A seal part which is formed with material which has an elastic modulus smaller than said 
predetermined elastic modulus, and receives planar pressure from said second page. 

[0022]ln the 3rd sealing member of this invention, when both a comparatively hard constant ** 
part and a comparatively soft seal part receive planar pressure from the second page, 
sufficient fixed form nature of the direction of planar pressure can be secured by a constant ** 
part, and the sealing nature of a high interface can be secured by a seal part. 
[0023]The 4th sealing member of this invention is a sealing member which prevents disclosure 
of a fluid in at least two space in response to planar pressure from the second page, and while 
receives planar pressure and it makes it a gist that at least two sealing surfaces where touch 
areas differ come to form a field. 

[0024]ln the 4th sealing member of this invention, while does planar pressure and at least two 
sealing surfaces where touch areas differ receive planar pressure from a field. A part which 
forms a sealing surface with few touch areas, Since power (stress) of acting per the unit area 
becomes large, a part which produces bigger elastic deformation, contributes to reservation of 
the sealing nature of a high interface, and forms a sealing surface with many touch areas, 
Since power of acting per the unit area becomes small as compared with a part which forms a 
sealing surface with few touch areas, the elastic deformation also becomes small and 
contributes to reservation of the fixed form nature of the direction of planar pressure. As a 
result, the sealing nature of a high interface and fixed form nature are securable. 
[0025]ln the 4th sealing member of this this invention, it shall come to form in an approximately 
half-elliptical section one of at least two sealing surfaces where said touch areas differ. A 
sealing surface which made a section approximately half-elliptical constitutes a sealing surface 
with few touch areas from this mode. Since that touch area becomes very small and it 
becomes easy to produce elastic deformation near a contact surface, the part which forms this 
sealing surface can raise further an effect that the 4th sealing member of above-mentioned this 
invention does so. Semicircle shape, semicircle shape, shape near a half-elliptical, etc. are 
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contained in "an abbreviation half elliptical" here. 

[0026]ln the 4th sealing member and its modification mode of such this invention, When planar 
pressure is applied from said second page, a sealing surface with few these touch areas shall 
be projected from a sealing surface with many these touch areas, and it shall be formed, and 
shall become so that planar pressure may be received in advance of a sealing surface with 
many sealing surface to a touch area with few touch areas among said two sealing surfaces. If 
it carries out like this, since power of acting per unit volume of a part which forms a sealing 
surface with few touch areas will be conspicuous from that of a part which forms a field with 
many touch areas and will become large, the sealing nature of a higher interface is securable. 
[0027]Two electrodes in which the 4th fuel cell of this invention pinches an electrolyte 
membrane and this electrolyte membrane, this - it being a fuel cell which laminates two 
separators which pinch two electrodes further, and, Let it be a gist to consider it as a sealing 
member which carries out the seal of the space formed of this electrolyte membrane and this 
separator in response to planar pressure with said electrolyte membrane and said separator, 
and to have the 3rd or 4th sealing member of this invention. 

[0028]ln the 4th fuel cell of this this invention, the same effect as an effect that the 3rd or 4th 
sealing member of this invention corresponding by having the 3rd or 4th sealing member of 
this invention does so can be done so. In addition, performance and reliability of a fuel cell can 
be raised by securing the sealing nature of a high interface, and the fixed form nature of the 
direction of planar pressure, i.e., a laminating direction. 

[0029]The 5th fuel cell of this invention is a fuel cell provided with a channel of a cooling 
medium formed with two separators, and makes it a gist to consider it as a sealing member 
which carries out the seal of the channel of said cooling medium in response to planar 
pressure from said two separators, and to have the 3rd or 4th sealing member of this 
invention. 

[0030]ln the 5th fuel cell of this this invention, the same effect as an effect that the 3rd or 4th 
sealing member of this invention corresponding by having the 3rd or 4th sealing member of 
this invention does so can be done so. In addition, performance and reliability of a fuel cell can 
be raised by securing the sealing nature of a high interface, and the fixed form nature of a 
laminating direction. 
[0031] 

[Embodiment of the InventionJNext, an embodiment of the invention is described using an 
example. Drawing 1 is a fragmentary sectional view which illustrates some sections of the fuel 
cell stack 20 constituted using the sealing member 50 which is one example of this invention. 
Since explanation is easy, the composition of the fuel cell stack 20 is explained first, and the 
sealing member 50 as members forming of the fuel cell stack 20 will be explained in full detail 
in this explanation. 
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[0032]The fuel electrode 24 and the oxygen pole 26 of two electrodes where the fuel cell stack 
20 pinches the electrolyte membrane 22 and this electrolyte membrane 22, The septum 
between unit cells with the 1st separator 30 to make and the 1st separator 30 A cooling 
medium. The 2nd separator 40 that forms the channel of (water [ for example, ]) is laminated, 
and the seal of the channel of the oxidizing gas containing the fuel gas containing hydrogen or 
oxygen or a cooling medium is carried out by the sealing members 50 and 60, and it is 
constituted. In order to form fuel gas, the channel of oxidizing gas, etc., the sealing plate 58 is 
arranged between the 1st separator 30 and the sealing member 50. 

[0033]The electrolyte membrane 22 is formed as a membrane of proton conductivity with solid 
polymer materials, such as fluororesin. The catalyst of the alloy which consists of platinum or 
platinum, and other metal is formed by the carbon crossing elaborated on which and put, and 
two electrodes (the fuel electrode 24 and the oxygen pole 26) are arranged so that the field 
where it elaborated on the catalyst may contact the electrolyte membrane 22. In the example, 
where the electrolyte membrane 22 is pinched by the two electrodes 24 and 26, it joined by hot 
pressing, and it was considered as the thing of one. Both the 1st separator 30 and the 2nd 
separator 40 are constituted by unpenetrated gas compactness carbon, and two or more ribs 
32 and 42 which form the channel 34 of fuel gas, the channel 36 of oxidizing gas, or the 
channel 44 of a cooling medium in both sides are formed. 

[0034]The 1st seal part 52 and 62 formed in layers of the rubbers (for example, silicone rubber, 
isobutylene isoprene rubber, etc. of with a rubber hardness of 60 or less fizz) of the fizz whose 
sealing members 50 and 60 are comparatively soft, It is constituted by the 2nd seal part 54 
and 64 formed in layers of the rubbers (for example, with a rubber hardness [ of 60 or more ] 
silicone rubber, isobutylene isoprene rubber, etc.) whose elastic modulus is higher than the 1st 
seal part 52 and 62, i.e., it is hard. 

[0035]Next, attachment of the sealing member 50 is explained for the situation of attachment 
of the fuel cell stack 20 as a center. Attachment of the fuel cell stack 20 first, The 2nd seal part 
54 is arranged to the parts (for example, surroundings etc. of the channel which is formed in 
the laminating direction of the fuel cell stack 20 of the periphery and fuel gas of the electrolyte 
membrane 22, or oxidizing gas and which is not illustrated) which need the seal of both sides 
of the electrolyte membrane 22 to which the two above-mentioned electrodes 24 and 26 were 
joined, The 2nd seal part 54 and the electrolyte membrane 22 are made into one. As a 
technique made into one, it may join by hot pressing and adhesives may be used. Next, the 1st 
seal part 52 is arranged on the 2nd seal part 54, and the sealing plate 58, the 1st separator 30, 
or the 2nd separator 40 is piled up. When forming the channel of a cooling medium in piles, the 
1st separator 30 and the 2nd separator 40, The seal [ on the other hand / ( drawing 1 the 2nd 
separator 40) ] of the 1st separator 30 or the 2nd separator 40 arranges the 2nd seal part 64 to 
a required part, and makes one the 2nd seal part 64 and one separator. And like the time of 
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the sealing member 50, the 1st seal part 62 is arranged on the 2nd seal part 64, and another 
separator is piled up. 

[0036]Thus, arranging and laminating the 1st seal part 52, after making the 2nd seal part 54 
into one [ the electrolyte membrane 22 or ] separator and one, It is for fully absorbing the 
granularity of the surface of the 1st separator 30 and 2nd separator 40 grade used as the 
factor which reduces the sealing nature of an interface by the 1st soft seal part 52 as 
compared with the 2nd seal part 54, It is because it follows by the elastic deformation of the 1st 
seal part 52 to the dimensional change accompanying the temperature change of the 
electrolyte membrane 22 simultaneously with this. Only not using the 1st soft seal part 52, the 
2nd comparatively hard seal part 54 is also used in order to improve the rigidity (fixed form 
nature) of the laminating direction in a seal part. Namely, by constituting the sealing member 
50 as a bilayer from which an elastic modulus differs, The granularity of the lamination side 
surface is absorbed by a soft layer, and the dimensional change by the temperature change of 
electrolyte membrane 22 grade is followed, the elastic deformation as the sealing member 50 
whole is small pressed down by a hard layer, and the fixed form nature of a laminating 
direction is secured. 

[0037]ln this way, the predetermined pressure of a laminating direction is applied further and 
the laminated stack is completed as the fuel cell stack 20. Thus, contact resistance of the two 
electrodes 24 and 26 and the two separators 30 and 40 is made small, and a pressure is 
applied to a laminating direction in order to apply planar pressure to the sealing member 50 
and to secure sufficient sealing nature of an interface. 

[0038]As explained above, the fuel cell stack 20 of an example, By having the sealing member 
50 of the bilayer from which an elastic modulus differs, the granularity of the surface of the two 
separators 30 and 40 grades on which the sealing nature of an interface is reduced is 
absorbable, and the dimensional change by the temperature change of electrolyte membrane 
22 grade can be followed. As a result, the high sealing nature of an interface is securable. 
When the sealing member 50 is provided with a hard layer, the high fixed form nature in the 
laminating direction of the fuel cell stack 20 is securable. The performance as the whole fuel 
cell can be raised by the effect that such a sealing member 50 does so. 
[0039]Although it shall have the sealing member 50 constituted from the fuel cell stack 20 of 
the example by the bilayer from which an elastic modulus differs, It is not restricted to a bilayer 
and a three or more-layer layer may constitute the sealing member 50, and it does not matter 
even if it constitutes so that elastic moduli may differ gradually in a laminating direction, and it 
may change without going through stages. The composition whose comparatively soft layer 
with a small elastic modulus contacts a separator etc. in these cases does not interfere from 
the first as composition to which this soft layer does not contact a separator etc. Although there 
is composition which pinches a soft layer by two hard layers as this example, If a soft layer is 
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arranged after arranging two hard layers in the electrolyte membrane 22, the two separators 
30, and 40 grades and considering it as one when attaching a fuel cell stack in this 
composition, the same effect as an example can be done so. 

[0040]Although the two perfect stratified seal parts 52 and 54 constituted from the sealing 
member 50 of the example, a part of hard layer may be formed with the material which forms a 
soft layer. Although it is desirable to present the shape of a layer perfect about a soft layer 
from a viewpoint of absorbing the granularity of the surfaces on which the sealing nature of an 
interface is reduced, such as a separator, it is because there is no necessity of presenting the 
shape of a layer perfect about a hard layer. It is not necessary to present the shape of a layer 
perfect also about a soft layer, and a softer material about the part may constitute, and even if 
a harder material about few portions constitutes, it does not interfere. 
[0041]Next, the fuel cell stack 120 constituted using the sealing member 150 as the 2nd 
example of this invention and this is explained. Drawing 2 is a fragmentary sectional view 
which illustrates some sections of the fuel cell stack 120 constituted using the sealing member 
150 of the 2nd example. 

[0042]The electrolyte membrane 122 of composition and the two electrodes 124,126 as the 
electrolyte membrane 22 and the two electrodes 24 and 26 which were explained in the 1st 
example with the same fuel cell stack 120 of the 2nd example, The septum between unit cells 
is made and the separator 130 which forms the channel of fuel gas, oxidizing gas, or a cooling 
medium is laminated, and the seal of the channel of fuel gas, oxidizing gas, or a cooling 
medium is earned out by the sealing member 150,160, and it is constituted. Since explanation 
overlaps about the same composition as the composition of the 1st example among the 
composition of the 2nd example, the explanation is omitted. 

[0043]The separator 130 is formed with the metal (for example, aluminum, stainless steel, a 
nickel alloy, etc.) of high conductivity, and two or more ribs 132 which form the channel 134 of 
fuel gas, the channel 1 36 of oxidizing gas, or the channel 144 of a cooling medium are formed 
in the surface. Although not illustrated, the sheets (for example, resin sheet impregnated with 
carbon) of the high conductivity for preventing metaled corrosion are stuck to the surface of the 
field which forms the fuel gas of the separator 130, and the channel of oxidizing gas by 
pressure. In the 2nd example, what piled up the two separators 130 so that it might become 
plane symmetry is operated as one separator so that it may illustrate. In order to make that 
contact resistance small, high conductivity and flexible metal (for example, tin, nickel, etc.) are 
stuck on the contact surface of these two separators 130. 

[0044]The seal part 152,162 formed in a half-elliptical of the rubbers (for example, silicone 
rubber, isobutylene isoprene rubber, etc. of with a rubber hardness of 60 or less fizz) of the fizz 
whose sealing member 150,160 is comparatively soft, It is constituted by the base part 
154,164 formed of hard rubbers with a bigger elastic modulus (for example, with a rubber 
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hardness [ of 60 or more ] silicone rubber, isobutylene isoprene rubber, etc.) than the seal part 
152,162. The seal part installation groove 155 in which the seal part 152 is installed is formed, 
and the fixed form nature maintenance part 156 which secures the rigidity (fixed form nature) 
of a laminating direction to the pressure of a superfluous plane direction, and the electrode 
attaching part 157 holding the electrode 124,126 are formed in the base part 154. The seal 
part installation groove 155 is shallowly formed a little from the thickness of the seal part 152 at 
the time of making a predetermined pressure act. Although the seal part installation groove 
155 of the base part 154 and the same seal part installation groove 165 are formed in the base 
part 164, since it is not necessary to hold the electrode 124,126, the same part as the 
electrode attaching part 157 is not formed. However, the depth of the seal part installation 
groove 165 is formed so that it may become same the thickness of the seal part 162 at the 
time of making a predetermined pressure act and omitting. 

[0045]The fuel cell stack 120 sticks the base part 154,164 to the position of the separator 130 
firmly with adhesives etc. first, The seal part 152,162 is arranged to the seal part installation 
groove 155,165 of the base parts 154 and 164, The electrolyte membrane 122 by which the 
two electrodes 124,126 were joined to the separator 130 is laminated, and it attaches as a 
stack, and after that, the predetermined pressure of a laminating direction is applied to this 
stack, and it completes. 

[0046]The seal part 152,162 which received such a predetermined pressure carries out elastic 
deformation, sticks it to the electrolyte membrane 122 and the base part 154,164, and carries 
out the seal of the interface with high reliability, and it is followed by the elastic deformation to 
the dimensional change accompanying the temperature change of the electrolyte membrane 
122. When the pressure more than a predetermined pressure acts on a laminating direction, 
the hard base part 154 with a bigger elastic modulus than the seal part 152 takes charge of the 
pressure in contact with the electrolyte membrane 122, and secures the high rigidity (fixed 
form nature) to the laminating direction of a fuel cell stack. 

[0047]ln the fuel cell stack 120 of the 2nd example explained above. By having the sealing 
member 150,160 which consists of the soft seal part 152,162 whose elastic modulus is 
comparatively small, and the hard base part 154,164 whose elastic modulus is comparatively 
big, The high sealing nature of an interface is securable, the dimensional change by the 
temperature change of electrolyte membrane 122 grade can also be followed, in addition the 
high fixed form nature in the laminating direction of the fuel cell stack 120 can be secured. The 
performance as the whole fuel cell can be raised by the effect that such a sealing member 
150,160 does so. 

[0048]Although the sealing member 150,160 was constituted from the fuel cell stack 120 of the 
2nd example as a group of the one seal part 152,162 and the one base part 154,164, The one 
base part 154a which has been arranged so that the end of the two piled-up separators 130 
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may be covered like the fuel cell stack 120a of the modification illustrated to drawing 3 , and 
was formed considering the two separators 130 as plane symmetry, It is good also as what 
constitutes the sealing member 150a by the two seal parts 152a installed in the two seal part 
installation grooves 155a formed in both sides of the base part 154a. If it carries out like this, 
since the end of the separator 130 is covered, the corrosion of the separator 130 can be 
prevented. 

[0049]Next, the fuel cell stack 220 constituted using the sealing member 250,260 as the 3rd 
example of this invention and this is explained. Drawing 4 is a fragmentary sectional view 
which illustrates some sections of the fuel cell stack 220 constituted using the sealing member 
250,260 of the 3rd example. 

[0050]The fuel cell stack 220 of the 3rd example is carrying out the same composition as the 
fuel cell stack 20 of the 1st example except for the sealing member 250,260. Therefore, the 
explanation about the same composition as the fuel cell stack 20 of the 1st example is omitted 
among the composition of the fuel cell stack 220 of the 3rd example. The numerals of a 
member add 200 to the numerals of the member of the 1st example, and are displayed on 
them. 

[0051]The sealing member 250,260 with which the fuel cell stack of the 3rd example is 
provided, It comprises the seal part 152,162 of the 2nd example, the seal part 252,262 formed 
with the same material, and the base part 254,264 formed with the same, same material as the 
base part 154,164 of the 2nd example. The seal part installation section 255 which installs the 
seal part 252, the fixed form nature maintenance part 256 which secures the rigidity (fixed form 
nature) of a laminating direction, and the electrode attaching part 257 holding the electrode 
224,226 are formed in the base part 254. As shown in the expanded sectional view of the base 
part 254 of drawing 5 , the seal part installation section 255 of the base part 254, It is 
constituted by the slot 255a formed in the field in contact with the separator 230,240, the slot 
255b formed in the field in contact with the electrolyte membrane 222, and the breakthrough 
255c regularly provided along both the slots 255a and 255b. The seal part installation section 
255 of the base part 254 and the same seal part installation section 265 are formed in the base 
part 264, and the fixed form nature maintenance part 266 is also formed with this formation. 
However, since it is not necessary to hold the electrode 224,226, the same part as the 
electrode attaching part 257 is not formed. The fixed form nature maintenance part 256,266 of 
the base part 254,264 is formed so that it may become the thickness of the seal part 252,262 
to which it corresponds at the time of a predetermined pressure acting on the sealing member 
250,260, and the thickness same in abbreviation. For this reason, when the pressure more 
than a predetermined pressure acts on the sealing member 250,260, the fixed form nature 
maintenance part 256,266 will take charge of the greater part of that pressure, but. Since the 
base part 254,264 is formed with material with a comparatively big elastic modulus, it can 
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secure the high rigidity (fixed form nature) of the laminating direction of the fuel cell stack 220. 
[0052]The fuel cell stack 220 sticks the base part 254 to the position of the 1st separator 230 
or the 2nd separator 240 firmly with adhesives etc. first, The seal part 252 is poured into the 
seal part installation section 255 of the base part 254, the electrolyte membrane 222 to which 
the two separators 230,240 and the two electrodes 224,226 were joined is laminated, and it 
attaches as a stack. Pouring to the seal part installation section 255 of the seal part 252, It is 
carried out by press fit so that the member which constitutes the seal part 252 may not have a 
way piece in the slot 255a through the breakthrough 255c and may fully stick to the two 
separators 230,240, and also it is made as [ fill / by the slot 255b formed in the field in contact 
with the electrolyte membrane 222 ]. Since installation of the sealing member 260 at the time 
of forming the channel 244 of a cooling medium in piles is the same as installation of the 
sealing member 250, the detailed description omits the 1st separator 230 and the 2nd 
separator 240. Then, the predetermined pressure of a laminating direction is applied to this 
stack, and the fuel cell stack 220 is completed. 

[0053]The seal part 252,262 which received such a predetermined pressure carries out elastic 
deformation, sticks it to the electrolyte membrane 222 or the two separators 230,240, and 
carries out the seal of the interface with high reliability, and it is followed by the elastic 
deformation to the dimensional change accompanying the temperature change of the 
electrolyte membrane 222. 

[0054]ln the fuel cell stack 220 of the 3rd example explained above. By having the sealing 
member 250,260 which consists of the soft seal part 252,262 whose elastic modulus is 
comparatively small, and the hard base part 254,264 whose elastic modulus is comparatively 
big, The high sealing nature of an interface is securable, the dimensional change by the 
temperature change of electrolyte membrane 222 grade can also be followed, in addition the 
high fixed form nature in the laminating direction of the fuel cell stack 220 can be secured. The 
performance as the whole fuel cell can be raised by the effect that such a sealing member 
250,260 does so. 

[0055]Although the seal part installation section 255,265 shall be formed in the base part 
254,264 and the seal part 252,262 shall be poured in in the fuel cell stack 220 of the 3rd 
example, a base part and a seal part are good also as what receives planar pressure from a 
separator and an electrolyte membrane lining up side-by-side. In this case, the seal part can 
secure the sealing nature of a higher interface as compared with what has been arranged 
conversely, if it arranges inside a base part (electrode side). 

[0056]Next, the fuel cell stack 320 constituted using the sealing member 350,360 as the 4th 
example of this invention and this is explained. Drawing 6 is a fragmentary sectional view 
which illustrates some sections of the fuel cell stack 320 constituted using the sealing member 
350,360 of the 4th example. 
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[0057]The fuel cell stack 320 of the 3rd example is carrying out the same composition as the 
fuel cell stack 120 of the 2nd example except for the sealing member 350,360. Therefore, the 
explanation about the same composition as the fuel cell stack 120 of the 2nd example is 
omitted among the composition of the fuel cell stack 320 of the 4th example. The numerals of 
a member add 200 to the numerals of the member of the 2nd example, and are displayed on 
them. 

[0058]The sealing member 350 with which the fuel cell stack of the 4th example is provided, 
The seal part 154 of the 2nd example, and the ceiling base part 354,356 formed with the same 
material, After attaching the fuel cell stack 320, the elastic modulus comprises the seal part 
352 formed by the blended rubber elasticity adhesives (for example, adhesives etc. which mix 
silicon and an epoxy resin) which become small from the ceiling base part 354,356. Since this 
sealing member 350 comprises the stratified seal part 352 with a comparatively small elastic 
modulus, and the hard ceiling base part 354,356 with a larger elastic modulus than this seal 
part 352, Although arrangement of the part where elastic moduli differ becomes reverse, it can 
recognize as an example of a changed completely type of the sealing member 50 of the 1st 
example, and the effect explained in the 1st example and the same effect are done so. 
[0059]The sealing member 360 is formed of hard rubbers with a comparatively big elastic 
modulus (for example, with a rubber hardness [ of 60 or more ] silicone rubber, isobutylene 
isoprene rubber, etc.), and to one contact surface. The seal part 362 which made the touch 
area small by making a section half-elliptical, and the fixed form nature maintenance part 
364,366 which has a big touch area and secures the rigidity (fixed form nature) of a laminating 
direction are formed. As shown in the expanded sectional view of the sealing member 360 of 
drawing 7 , the seal part 362 is formed in the state where planar pressure is not applied, as 
shape which only deviation deltah projected from the fixed form nature maintenance part 
364,366. This deviation deltah is set up as a quantity in which the seal part 362 carries out 
elastic deformation, when a predetermined pressure acts, and it is defined here with the shape 
etc. of the construction material which forms the pressure made to act and the sealing member 
360, and the seal part 362. Thus, while the predetermined pressure is acting, When the high 
sealing nature of an interface is secured by the seal part 362 and the pressure more than a 
predetermined pressure acts, the fixed form nature maintenance part 354,356 takes charge of 
the greater part of the superfluous pressure, and secures the high rigidity (fixed form nature) of 
the laminating direction of the fuel cell stack 320. 

[0060]ln the fuel cell stack 320 of the 4th example explained above. By having the sealing 
member 360 by which the touch area formed in one contact surface the fixed form nature 
maintenance part 364,366 with bigger seal part 262 projected a little and touch area than the 
thickness of other small parts, The high sealing nature of an interface is securable, and the 
high fixed form nature in the laminating direction of the fuel cell stack 320 is securable. The 
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performance as the whole fuel cell can be raised by the effect that such a sealing member 360 
does so. 

[0061]Although the seal part 362 with one small touch area and the fixed form nature 
maintenance part 364,366 with two big touch areas were formed in the sealing member 360 of 
the 4th example, It is good also as what forms the one seal part 362a and the one stability 
maintenance part 366a so that it may illustrate to the sealing member 360a of the modification 
of drawing 8 . Although the section of the seal part 362 was made approximately half-elliptical 
in the sealing member 360 of the 4th example, Since a touch area should just carry out elastic 
deformation in advance of a stability maintenance part small, as well as considering it as the 
seal part of approximately semicircle shape, it is not considered as the seal part 362b of 
approximately triangular shape so that it may illustrate to the sealing member 360b of the 
modification of drawing 9 , or even if it is a square-like, it does not interfere. Although the seal 
part 362 was made into the shape which projects from the fixed form nature maintenance part 
364,366 in the sealing member 360 of the 4th example, that to which some effect becomes 
small also as the same height interferes, and there is nothing. 

[0062]As mentioned above, as for this invention, although the embodiment of the invention 
was described using the example, it is needless to say that it can carry out with the gestalt 
which becomes various within limits which are not limited to such an example at all and do not 
deviate from the gist of this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 8] 




[Drawing 9] 
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ffi^Sttsr 9, £-*§]${£ J: 9ffil±^(6]ro+5>^ 

[0023] %W^<r>^,A<n-y— /uSfPMfi. ~ffi*>f>ffi 

Kih-f5v— /WtfcoT, ffiJESrSttS— #<£>ffi/J 3 
iMIi«Sft5'M< t t>Zlo»->-/wffi^J; 9ffM 

[0 0 2 4] *fi©f4©->-;uWfl±, lg(ttS?l 

tf*S<4S*»b, i *)*%tm&%M**.tx& 

* *SBttiBS[©'> ft v * ->-;uS Sr^-f 5 SWfi tfc U T 
/h*<4S*»e>, *0#tt*»t/h*<ft9, B)±*fa 

[0025] rco^;|g0J©^4 ©->— /UgP$tlCdoV>T. 
BulE^ttE^wSftS^ft < t ~ocov— /ufi© $ *> 

/h£ < ft 5 t#(Cffi*ffif*jftW#tt^*s* c^-r< ft 

*«r^j ten, *mm, ^mm^mmmic 

ifiv^mft^t^StbSo 

[0 0 2 6] 4fc, r 5 Lfc2MPJ!CDSl4 <D->-;uUtt 
ioXU^tDMMWMlz&^X, MI5r.B^e>BJE5rJPx. 
f:tt, (ufe-oco->-/WBco 5 *>^fi*Bfl|co / >ftV'>v' 
-^B^ S ^»B^ co # v > !C3fe St o T BJE S It 

-5 <t ttB«<0'>ftv^-;uB£^ttB«tf>#v-> 
->-yuBJ: t>^ffiLT^^nxftStcoi:1-5 r t 
-C#6o ^fflB«co'>ftv^>-^B^ffM 

^W*lfc&tZ>W$L<»*:1nX. *) ^4oT*§ < ft5*» 
e>, ii9ftV^B©^-/H4^«t»1-S^i:^-r'#5 0 

[0 0 2 7] *%PJC0^4C0^4«*(±< W^WMt, 

mmftmrnzmm-rz-mmmk, igz:oco*s^s 

lctt^1-5~oco-fe/N 0 u-^ t ^rffiJi L-rft5^»«?til 
«: S ft T mmMKWk k tt-fe / < u - * tc J; 9 £ j& $ 5 S 



(5) 



[0 0 2 8] w<0*3BW<0*4©«fl-«ftT*tt, #31 W 
<£>fg 3 * fc«m 4 w ^-/uasfl" 6 C i: Id «t 9 *MS 

v^fficov^-yuttt, ffiffi*iP]-rftt?*>aiJi*r6i<o^jg 
[0029] ^mm<Dm 5 o^m*^ ~o^ir/> u 10 



[0 0 3 0] r(0**W<0»5^jRfl.fllA"Ctt, 
»SB 3 * fc tt« 4 (D r K: X «9 »l£ 

-ess. 

[0 0 3 1 ] 

U r^RW<B*TMM*«»** 5/ * 2 0 i 



[0 0 3 2] 



2 0(i N 



2 2 



4 *5 J: I**** 2 6 £ * SMft^MH^IMSfcfc^SBllr 
(«^fi\ 7k) <omi6i:Mf3Li-Z>9i2±s<u--9 4 0 t 

ft^^fc5VMi^jK#©a£B&Sr^-/ua5»5 0,6 0 

t 5 0 fc©BBKttV-!J y^7V- h 5 8^5 

[0 0 3 3] »#»«2 2tt % 7s/**»J|g«E(0Hfr*i 
v^c lo^m (Mffi2 4j6j:M||i2 6) 

TV^5 0 4*5, H*«"Clit#Il2 2i2oOtS2 
4, 2 6tR)f Ifctit^y h/^ftiaDg^l 
X-fc(Db<Dk Ltc a % 1 *ts<u— ? 3 0 t^2ir/N°u 
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u y'3 2, 4 2^ffM$nr^s 0 

[0 0 3 4] '>-/W5 0, 6 0(1 JtWt?)M> 

H 1 /UfflS 5 2, 6 2 t , % 1 5 2, 6 2 J: 

5#tt*OiK^ipt>«^=f^ (Will, =*A«£6 0EJl 

$ ttfcH 2 5 4 , 6 4 ttcj: "9#£/&£ftT^ 

[0 0 3 5] J^ttTfe* ?y^20 ©fi^tttttD 

2 4, 2 6*sa-&**lfc«l!HtlBl2 2(^)Sffi 



R3| 



50 



SB54 £iSg U IB 2 v — 7U« 5 4 fc ftjWSCH 2 2 <b £ 

% 1 yuffi 5 2 %m 2 /l^ffi 5 4 ±He« U 
y y^7V- h 5 8 -fe^U— # 3 0 SfciiJg 

2t/^l/-^4 0^Ife5 o f|H?/<U— ^ 3 0 tf2 

Ktt, £ 1 -fcVNU-^ 3 0 $fcli^2ir/NU— ^ 40O 
— * (Hl"ettSf2-t^u— ^4 0) <z>'>— /uis^Sft 

SBfiitC^ 2 6 4 ^@ES LT, 15 2 6 4 

» 5 0©BRtP«K N JBl->-;U»6 2S:l2^/U» 

[0 0 3 6] rcoJ:5l-> »2S^— /HB5 4S:«!fKK 
2 2-^— ^ t— ffi: LfcftKBl /u«5 
5 2SriagLT«®i-5(Dtt, #ffi<o yHtSriSTS 
itSSIH^^S^l-ir/^l— * 3 0^H21?^U— ^4 
0#OSfficoa$5rg|2 yugp 5 4 t^Jt LTftb^V^ 

Si /u»5 2fci9+4McKJR1-Sfc»-efc5, r. 

S^S^oft^^Pii^'t-5i:*(c:«SIKfli2 2^^aS3S 
[0 0 3 7] r 5 L"C«Ji*nfc^*y^tt, JEli 
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Of4, ^ocotg2 4, 2 6 tZo^t^'U- 3 0, 
fo So 

[0 0 3 8] £Jl±»WL/tJ:5fc, SJkffi|(OttSftCttx - 

v>l*fi5:<:l:J:!), y*" 2 0*>8UB 

[0 0 3 9] ft*5 % mtfl?y«)*8fl.«»^ ?^?20t 

<^5!?^Jf 3rf!$?K8g2 2^loOt^U- ^ 3 0, 4 0 

[0 0 4 0] 5 0TU ^ 

o^Sz—yuSB 5 2, 5 4l:iotMtfc 
4\ S V *J| & A^v *J| 6 #»T»J* * 

3 [0041] ^wM<Dm2(Dmmmt lx<d^- 

/ufflttl 5 0^oJ:I>^^^^fflv^T^S^^^^6^S^ t iil^ 

j[y^l2 0Ko^tKWt6o 8 2 14, H2^ffi0iJCD 

*>-/uWfl-i 5 0*fflv^T*^*ixfcl(R»«»^^y^ 

[0 0 4 2] H 2 ISlfcW 9y9l 2 0 (4, 

is i sffi^x^^ Ltzmmum 22 1 -^onm 2 a , 

26i l^-<^**©e<SKIK 1 2 2 t ~ o^«S l 2 50 
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4, 1 26 *ffi*yu|B©W«tfti-fc*fc«»^ 

jBtfr^iSKS:^— /^SBWl 5 0, 1 6 0(cjt 9 
T*j#£*iT^5 0 ft*3, M2^MF'J^fSi5)c^9^® 1 
HJ£#'J (0*fig t ra- <£>«* ico v > T f4!#K 6 tz 

[0 0 4 3] ir/Nl/-^ 1 3 0(4, S5*S;tt<E>&JS (09 

;iJ4\ ~^a^x>-u^, =y<Jr/H^fcif) 

3 4 J ?mt*?X(D$L&l 3 6fc5V^i?&*pjKft:«)j!fE»l 

4 4i1»A-tiWk(DV y 1 3 2 3S«»*SixTV^5 0 HI 

t^V-? 1 3 O^^^f^^^t^^cO 

SMSv'-hft^) *SflE*£*xT^5 0 ®2H*0yt > l4, 
± — o^V- * 1 3 OZmMfotte 

f4, *toattffiR*/hS<i-5fc»tiB*»tt^o*tt 

[0 0 4 4] /UfflW 1 5 0, 1 6 0 (4, JfcSfcfttt t> 

d^^fitt^^A (Witt, =fA«a6 0£lT«)*att 

W$tlfc'>-^1 5 2, .1 6 2 ^ /U^l 5 
2, 1 6 2 i 9#tt*(0*^ft«t^=fA («itf, =fA 

»*Sftfc'<^«15 4 I 1 6 4^r(di:f9tSi*$tlT 
^^1 5 4(Cf4, 5 2 5rNH-t"5 

vz-^SBKIt* 1 5 5fe«J«i-5 t*^ia»^S*fp](D 
ffi*t-»UT««^[R]^PMtt (3£»tt) 
ttlKtSBl 5.6 Sftl 2 4, 1 2 6Sr(ft«?i"5tttt 
KltSl 5 7 1 4^®^Sc ^HTV^§ D ft**, ^-yua5K:e 

*1 5 5(4, ffifeiD&fi&ftRZ&lt b£<Dz/— Jl>ni 

5 2(Dm^XV^T-m<Mf&^inx^^ 0 ^Si3 1 6 

4 (C(4, -<-^a5 1 5 4 (Dv— ^gBSSlBSt 155i 

© i/-/u|fBK«flt 1 6 5(4ffM$HT^54^ til 2 
4,12 6*«J*i-5ieJS3iS3teV^fc«>»««l**Bl 5 7 

B*l 6 5<7)^^(4, 3f^ffi*Srf^ffi**fci:§o>^ 
6 2<^)ff*i:»ra— ^*5«t 

[0 0 4 5] Wli^ ^ y ^ 1 2 0 (4, iT -fe^ 1^— 

^13 0 ©3f^ffi«K^<— 1 5 4, 1 6 4 Sr^# 

3Wfc:j;o-CLo*»9 i?6#$it, i/— 5 2, l 

6 2 ^-<— 1 5 4, 1 6 4 (Di/— ^WIBlWM 1 5 

5 , 16 5 (Cgdg L, ±s< ? I 3 0 t -Z.1<DW& 1 
2 4, 1 2 6#Ste3ftfc«#OTtl 2 2 ir^rlBgUT 



(7) 



11 



[0 04 6] :3 LrzPJife<OI±-J]$:%:rttz->—/un 1 5 
2, 16 211 LTWMCfflU 2 2t^-^ 

351 5 4, 1 6 4 IC&^LT, KWf fIttT-#ffii£->- 

/u-ts t mwasi 1 2 2 oy^s/&ium o -tmm 

$151 5 2±0#tt*jWc#fc«<^'<-.*«51 5 4 #1* 
Rfflll 2 2KMS&L-C*0>JE;(j«:£itHf*>. 

[0 0 4 7] £A±fftW LfcIS 2 UMi^J^TOm^ * y 

9 l 2 otit »tt*isjtt^W/hS4tt&*»v^>--/u95 

1 5 2, 1 6 2 tfW^^W^^/^l^-^^l 

5 4, 1 6 4 i^t^6y-;^Ml 5 0, 16 0£rffi 

"C#5 0 ^5 t/O-^Wl 5 0, 1 6 07)^t^i 20 

[0 0 4 8] |g 2 jWfe^JcDTOS** * y * 1 2 0 -e 
M\. /u^fSW 1 5 0, 1 6 0£— ot£>v— /VSR 1 5 

2, 1 6 2 i— otfV<— 5 4, 1 6 4(D|^lt 

flljfcLfcas. H 3 5»|(0Mtft^ ^ 5/ ^ 

I20a^i9(:, Mfe^^fczioco-fe^u— * 1 3 
0(Dv$U%:Wo X o^ir/^u— ^ i 3 0 

SrffiW&fc LT*j«Slxfc— oo^-^ffli 5 4 a 

>^g|5 15 4a <Z)pfffi|CjgjSfeSJxfcZ:o(0^"-/UWK 30 
Sit 1 5 5a tcRffi^jhfcHo^v-— /PgR 1 5 2 a £ |C 
±9'>-^a»l 5 0a Sri^t5fc©tLtt)i^ 0 

r5i"ixtf. -t^w— * i 3 ooSHSB^atj^s^fc^ 

[0 0 4 9] *&W<D9t3<D$SMfflkLX<Dis- 
/WI2 5 0, 2 6 0&£l£ZtlZmi<^XMf&£tlZm 
Wfo*9v9 2 2 0fcoV^TRW1"5 0 El4tt, ^3 
1^^-/^2 5 0, 2 6 O&JB^TWfiRSftfc 
iftb** ^ 2 2 0(7)— *B5©»fBSr«^i-4*B^Wr 
EIDT'fo^o * 40 

[0 0 5 0] S3 UttWtajRWWit;* ^7^22011 

y^sis** 250, 260 ^1 1 %w\<om$n> 

S3Hiii0y<o*iS3p|.«*^^ 5/^22 0(o«^<^5 h% 1 
is^jo^m**^^ 2 0 tm—(om$L\^^x<n> 

£>:??-5§-(c2 0 OSrSn^T^^LTfcSo 

[0 0 5 1 ] »3^*0i]<Z)«S»«ft^^ y^JWx.Si' 
-yUSWf 250, 2 6 0 fi, f2 latffil© yuffl 1 5 
2 , 1 6 2 £ BfltftWfl-K i 9 JKdc S ftfc i/-/U§S 2 5 50 
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2, 2 6 2 t, l3C<i2lMJ^-^l 5 4, 1 
6 4 tWI«4»»K:J:9»rtcSixfc'<--X»2 5 4, 2 

6 4^^i^JtlT^5 0 ^"^S2 5 4(:it 
/^2 5 2 SrSS-t* 5 S/-/USBK«*B 2 5 5 t, 
[RjOWJtt GfcJKtt) Sr»(R'r-B3e»ttlt«F»2 5 6 h 
ttffi 2 2 4, 2 2 6 &«ft^5«|I«J*» 2 5 7 t jjsjg 
dc^TV^ 6 HS^— ^{B2 5 4K>l£*:WaSiafc* 

■f i 5 td N 2 5 4 <Di/— /USBRBSB 2 5 5 tt, 

t/^-^ 2 3 0, 2 4 0 i:S5*i-5ffifc^*nfc* 
2 5 5 a S«WSI2 2 2 fc»*^5ffiU:»J*Sixfc 
it 2 5 5 b t , j^JS2 5 5 a, 2 5 5 b t-fto T^IlJW 

^Kttt>nfcHii?L2 5 5 c ttcj: ym&£tix^z>o 

s<-*U2 6 *gB2 5 4<Dv'- /ugPSBSC 

2 5 5 fcP«©v'-/u«R«W2 6 sasj^ricSHTia 
9, r(0»fiRKl{*oT^»ttltKF(B2 6 6 bJ&J&ZtlX 
L^U tS2 2 4, 2 2 6^fSM^4 
^fcft««»«rtB2 5 7 £|BI«*(Btttt»rit$tL-CV^j: 
^92 5 4, 2 6 4<7)^ffijt^2 5 6, 2 
6 6 14, gffS<OJE*iS^— S\smi2 5 0, 2 6 0 KflsJfl 

LfcK«>SEtl6i-5^— /l^*B2 5 2, 2 6 2<vm^tKm 

ffi*£JL±©ffi**S^— /HBW2 5 0, 2 6 0C(fffllt 
t^CIt £JBtt|i«F« 2 5 6 , 2 6 6*^5^* 
t^Sit^o: £tc:&6a\ *g|S2 5 4, 2 6 4*4 

2 2 o^aa*ffii<oiftv^pii]tt Htm 

[0 0 5 2] TO®^? ^ 2 2 011 *-rsi-fe^ 

U-^ 2 3 0 4fctt*2-feA?l'— * 2 4 0(7)^^<7){iB 
kX-*£B2 5 4 JrMSMiaotloT)^ 
it, S/— /UgB2 5 2£'<— J*g|5 2 5 4 0>->— /^SSlBIFB 
2 5 5MttAU ZoOt/Nl/-^ 2 3 0, 2 4 0 ^1 
o^tS2 2 4, 2 2 6^^hfeiifi2 2 2 i 
^JlLT**^ t LTIB*ftlt5o /PSB2 5 2 
(7) /U^BSB 2 5 5 ^(^aAtt, v — yU^FB 2 5 2^ 
«riti-5*B«"3iSJtii?L2 5 5 c SriioT^2 5 5 a t£j£ 
§JiXiSft<— oot/'l/- ^ 2 3 0, 2 4 0Cl+5^-« 

5J±AlcJ: Qfrtolx, 5Etc«fi?aK2 2 2 £S 
tti-4ffil^*S*tfc»2 5 5 bK«fc*ix6J:5K4 

^n^o »1 t/^l/-^ 2 3 0 t*2t/^-^ 2 4.0 
t &MteXlft&m#<Dffi1& 2 4 4 fc»rtt5lR©^-^ 

aw 260 <Di2Bte, yuscw 250 ^ise t mmx 

ta»*ia^£<OBE**iP^T«ls|.«*^^y^ 2 2 
0 3r7fej5£1~£ 0 

[0 0 5 3] r 5 UfcBf*©flE*SrStt*i'>-/^2 5 
2, 2 6 2tt, #tt«»*UT««¥ftl»2 2 2-^*— 0<0 
tAV-^2 3 0, 2 4 0 i(C^3fLT, ffiV^fllSttT' 

#SSrv— A'+airftlc, m^KBf 2 2 2oa^^{t:(c 
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[0054] £x±mw Ltzm 3 mmmommmx ? y 
252, 2 6 2 tw-\±m^^m^}X^^m^^-^U2 

5 4, 2 6 4 £a»fefc5S/-/^tt2 5 0, 2 6 0 J:1 

7L z r i t i o , #ni cos ^ ->-/W4^iixt 5 r 1 a* 

*l£«fc»9, «»«Jlli^ft:fcLTWttl6SrlRl±S*5rfc 10 

[0 0 5 5 ] |? 3 %mm<MBS&Wfo* 9 y 9 2 2 0 T* 
14, ^-*gP2 5 4, 2 6 4^v— /^fxBg|5 2 5 5, 

2 6 54r»jjcLT^-/ua2 5 2, 2 6 2?raAf6t) 

e>*§^ * co fli mmm) i-iss-r 

[0 0 5 6] iifctc:, #38W©S4©|£tt0i|4: Lt©i/- 20 
/W3 5 0, 3 6 0*3±tf^ix*fflV^T«*Six5« 
PcMM^9y9 3 2 OJCOV^TKWI-So B6tt, ^4 
mW^^Ma 5 0, 3 6 0Srffl^T«J*Snft 
mdWfo*9y# 3 2 0^-3©iffiSrM^t53»Sr 
SIHT*fo>5o 

[0057] 3? 3 mmmcomMmm* 9 y 9 3 2 0 14, 

v'-^SBtt" 3 5 0, 3 6 0 2 %Jk0!l0K$Mt 

ftfe** y9 1 2 0 Of|fj*£LT^5o Lfc^o 

T, »4Hlfi«^*R3|S|.«?l&^^ 3 2 0«(^)H 
$ 2 Wfc®\(Otimm&* 9 y9 1 20 t IrI— 0>fl|j5RfcLo 30 

<^SKt<£>^(-2 0 0 4:JP^T*^UTfcS o 

[0 0 5 8] i4l»j(7)lMftx^ y*#5«;t5^ 
"^W3 5 0 14. »2lll(6«Oi/-/U*Bl 5 4 4:I3« 
*»»Ki9JKfifcSnfc^-y ^^-^«3 5 4, 3 

56i, J»3PH:»^ ^ y ^ 3 2 o£fi*ttttfc«K:s/- 
y v ^_^Ap3 5 4 3 5 6 J:9#tt*as/h$<3te5 

3 5 0li, Jtt(EW#tt*^/h$ftJItt©v'-/l/S|5 3 5 2 

i r©*;/— /ufl$3 5 2 £ 9JHt*3S5*tv^«v^>— U > 

^-*gP3 5 4, 3 5 6 kfrbMl&ZtLX^Zfrb. 

©v/-;«5 0<D—Vm&\b LTBIfc1-5r tas-C 

[0 0 5 9] 6 0J4, Jt^W#tt*tf);*:t 

&«^=*A (#J;LI4\ JMSSi 6 0&L±<Dis!) =>=TA 

Ef£l4, BrBSSr^ffinJKtti: LT-t^gfttffiaSr/hS < 50 



1#P?H 2000-182639 
14 

Lfc->-/^3 6 2 i, ^:#7iMttS«5r^b«li^l^ 
tf)»Jtt (3©Utt) Sr*«r5J6«ttll«f»3 6 4, 3 6 
6i«Jtlt^J 0 El 7 <D jflrtt 3 6 0 <Dfc*: 

Wriffiiaic*-r J: 5 ^ S/— /Uffl3 6 2f4, BBJESrjWtft 
V vR|£T'l4S^ttlit**|5 364, 3 6 6ct9«iAht' 

Ah 14, 9fSoE*«sfPfflLfci:#^v'-/u«3 6 2# 

5JE^^i/-/uSBW 3 6 0 SrffMi-5WW, 3 
6 2WM?^ioT£ftP)n5c w <£> £ 5 tgf 
MSf£fflLT^5£#fcl4, v'— /uffl$3 6 2ic£ 9#ffi 

Lfc fc S fctt, 3£*tSBt«f» 3 5 4, 3 5 6 OB*! 

[0060] &±.mwLtzm4Mmm<Dm*mmx? y 

9 3 2 0 T*f4, -*©SttffiKS»ffia*S/jN$ < ffit^SB 
{4<7)J¥^cfc Dff^|iSLfci/-/^2 6 2 £ Steffi?**) 

■k^ tzimmmn 3 6 4, 3 6 6 sr®* Ltz 

ft-TSr t^-e#Si:*l-, 3 2 O<0 

[0 0 6 1 ] %4%Wfl\<F>i/-~ ^8Mt3 6 Ot'li — O 
^Sftfeffitt^/h^/jCv'— /^fiB3 6 2 i:roc7)g«sac0 
*#tt3t«?tt«l«pSB3 6 4,3 6 6 * fcJBJj^Lfcd*. HI 
8(7)fM'J^v/-^M3 6 0 a [cM^-thX 0 \C S — 
0(£>>— 6 2 a i:— o^£ttJS»(B 3 6 6 ai 

/u«S«3 6 0TU '>-^«3 6 2(DWfffiS:PI&^R^ 

r t tt^ia, m 9 yupw 3 6 0 b (c^y* 

5tCB&H^?K^'>-^3 6 2 b i: Lfc<9, IE 

*«T*fcott)ttjx.^v\ jeic, mimmmtDiy 

—/^tm 3 6 0 Tf4, /vflfB 3 6 2 SrSJKttliKFSB 3 
6 4, 3 6 6 i 9^ttli-5^ttt LfcAS, [^-CO^^i: 

[0 0 6 2] Ri:, *5SW^II*WJ»IS»COl^-C|lllll« 

So 

[02] %2mm<»~s-->\'W&\ 5 0Srffii/->T*fi!c 
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HI 3 ] f§ 2 %Wfi\<nWfc$\<0*S—!\sW& 1 5 0 a & 



104] JB3SMffl«>S/-^»tt2 5 Oirm^xmA 
ZtlltHmW&X* V? 2 2 OO-g|5O»fD5S:0!l^i-5 

[IDS] -<-*£|$2 5 4<Ott**ffiia-C*5. 
[B6] »4H160!l<Oi/-/u»W3 6 OSrffl^Tfll^; 

[07] /uffl5«"3 6 0^t£*WBia"C*)4o 

[08] %A%W^(T>WfcW<r>*s—)VWti'Z 6 0 a<D 

[09] ^4mMmo^mm(D^—^mi3 e o bo 

[«F**>R«1 

20, 120, 220, 320 jjRj|S|-flfifi** y 2* 
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* 2, 122, 222, 
4, 2 2 4, 3 2 4 

3 2 6 WtitMs 3 0 
2, 232, 3 3 2 U 
6, 2 3 4, 2 3 6, 
2±s<U—? > 4 2 

4 4 ffiSg, 5 0, 6 
1 is— 5 4, 6 
^71/- K 15 0 
16 2 1 5 
i/-.^a»«8t % 1 5 

2 5 0, 2 6 
v^/Ug^ 2 5 4, 

5 ^-/HBBKllffl, 

c JtilTL 2 5 6, 
SffiffiKPW, 3 5 0, 

6 2 5/— /Uft, 3 5 
4,3 6 6 im 
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322 mnmm, 2 4 , 

2 6, 126, 2 
1 t^!/-^ N 3 2, 
7\ 3 4, 3 6, 1 3 4, 

3 3 4, 3 3 6 fitm, 4 

44, 144, 24 
0 s\s%f>$f, 5 2, 6 

4 m2\y—jvU. 5 8 
,16 0 S/— /USB*i\ 1 
4, 16 4 1 
6 SJgttlt«F<B. 1 5 7 
0 A'SBW, 2 5 2, 
2 6 4 *SR, 2 5 5 



255a, 255b 

266 immmn, 2 

3 6 0 v"- /UUtty 3 5 

4 '>-uy^i 



6 3 9 

1 2 

2 6, 
1 3 
1 3 

4, 3 

5 2, 
5 5 
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, 2 6 

2 5 5 
5 7 
2, 3 

3 6 
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